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mortlity or additional palliation. Hospitalization was 16 + 17 days (range:
2-65) and saturation at discharge was 89 + 4%. At latest followup (26+21
months) the echo predicted pulmonaty valve gradient (12 & 15 mmHg) &
estimated RV pressure (36 + 11 mmHg) remains low & aystemic saturation
by pulse oximetty is > 95%. No additional procedures have been neeassa~.
Conclusions: Balloon valvuloplasty is the treatment of choice for neonatal
critical PS. The “snare assiatad” approach facilitates the use of large diam-
eter balloons, eliminates the need for a gradational approach & significantly
reduces procedure timeffluoroscopy exposure.
D954142 Long-TermResultsof SeverePulmonicStenoeis
withIrdtislGradient>1!$0mmHgTreatedby
BalloonValvuloplasty
A.H. Friedman, F.A1-Fadley,S. Oufi, M. deMoor, O. Galal. King Fak#
Spacialiat Hospital, Riyadh, Saudi Arabia
The long-term outcome of balloon valvuloplasty (BVP) in pediatric patients
(pts) with severe pulmonic stenosis (SPS) with systolic peak to peak gradl-
ente 2150 mm Hg is reported. Between 1985 and 1996, 26 of 291 pts who
underwent BVP for pulmonic stenosis had such gradients at catheterization.
Pta ranged in age from 8 mo to 16 yr (median 6.0 yrs). No serious compli-
cations occurred. RV systolic pressure decreased from 207 + 35 to 102 +
58 mm Hg (p c 0.05), peak to peak systolic gradient decreased from 182 *
34 to 84 &57 mm Hg (p < 0.05), and RV end-diastolle pressure decreased
from 13 + 6 to 9 + 5 mm Hg (p < 0.05) with BVP. The RV to LV pressure
ratio decreased from 1.72 + 0.45 to 0.86 +0.57 (p < 0.05). 15 of 26 pts had
an atrial shunt, and their aorfic saturation increased frOM65 + 13Y0to 93 +
5% following BVP (p < 0.05).
Follow-up data was available for 20 of 26 pts for a mean of 40 * 27
months. At the first follow-up visit (6.6 * 3 mo post-BVP), the measured
Dopplar gradient across the pulmonary valve was 35 * 22 mm Hg with a
median of 26.5 mm Hg. The Doppler gradient obtained at the firet follow-up
visit remained unchanged, 24& 8 mm Hg, at the last follow-up visit in all pts.
In conclusion, BVP for SPS with extremely high transvalvar gradients
is safe, effeetive and provides both immediate and long-term benefits to
pfe with SPS. There is immediate improvement in right ventricular diastolic
compliancea d an apparent lasting reduction in pulmonaiy StWOSiS to a,
mild level.
1954-1431RestanoaisversuSLat~~iam~t~r,nC~~a~~*fie~
BalloonAngioplastyof BranchPulmonaryArtery
Stenoais
W.A. Radtke, G. Bartolomaeus. Medical University of South Cero/ina,
Char7eaton,SC, USA
Vascular remodeling has been established as an important mechanism of
restenosis or lack thereof after coronary angioplasty. We attempt to identify
a similar response after angioplasfy of pulmonary artety branch stenosis.
Angiograms of 26 patients who underwent angioplasty of 36 Ieeions and
had repeat angiography at follow-up interval of 2-64 monthe (mean 16.2)
without other interim intewention were measured. Patients were 4.5 months–
28 years (median 3.3 yra) at the time of angioplasty. Sixty-nine percent had
tetralogy of Fallot. A control group of 20 patients with similar diagnoses
aged 16 monthe-15.l years (median 3.6 yrs) with 10 normal and 21 stenotic
vessels without angioplasty but with follow-up angiography after4-76 months
(mean 30.9) was measured. Stenosie diameter, location and diameters of
adjacent normal vessel were measured before and after angioplasty and at
follow-up, and recorded with all procedural parameters.
Acute diameter gain of > 50Y0was achieved in 58’7.. on follow-up, 16
lesions remained unchanged, 6 lesions had a late loss of =- 20%, 1 and
12 lesions (35%) had a late gain of > 20% without aneurysm formation.
These three distinct patterns of vascular response were independent of
initial success or other factors (age, pulmonary artery pressure, location,
ballootiatenosis ratio, absence or presence of intimal flaps, etc.). These
response patterns remained, even if measurements were normalized to
body surface area. In the late gain group, overall diameter increase was
125% compared to 41% initial increase. The net result was a long-term
success rate of 56Y0despite restenosis in 32% after initial success. Late gain
baeomeseven more significant if compared to the control group that showed
no growth of untreated stenotic vessels which, normalized to body surface
area, corresponds to diameter loss.
~954-1441 Trans-BalloonMravaecular’lJltrasoundlWring
BalloonDilationof PulmonaryArteryStenoeea
andAorticCoarctation
J.H. Stock, M.D. Reller, S. Sharma, D. Pavcnik, T. Shiota, D,J. Sahn.
Oregon H/fh Sci Univ, Port/and, OR, USA
Previously, intravascular ultrasound (IVUS) has been performed before and
after balloon dilation of vascular stenoses to assess adequacy of angioplasfy
and the extent of dissection. We tested a 0.29 mm IVUS transducer-wire
(Wise-Wire”, Maciitach,Inc)which images from within commercially available
balloon dilation catheters. &fethods:5stenoses were surgically ln41ambe (M:
3.4-18.2 Kg) in the left pulmonaty artery, and/or in the descending thoracic
aorta. APE-MT (Meditach, Inc.) 5 Fr. (8 mm x 3 cm) or an Accent 6 Fr. (10
mm x 4 cm) balloon dilation catheter was advanced over a guide wire to the
stenotic area under fluoroscopic guidance. The IVUS wire was then placed
In the guide lumen of the balloon catheter. IVUS images were recorded at 30
MHz on an HP SONOS 100 Intravascular Imaging System, before, during,
and after dilation through balloons filled with debubbled, diluted Renografina.
Resuk Trans-balloon imaging was helpful in verifying balloon location in
the stenotic segment. Lumenal diameters by IVUS showed good correlation
compared to angiography for 8 sites (r = 0.81). After successive balloon
dilations, imaging during deflation allowed assessment of vascular elastic
recoil, resultant lumen size anctlor mural dissection (Fig, bottom) without
moving the balloon.
Conclusions: This trans-balloon IVUS system provides assessment of
stenosis pre, during and post dilation without the need for catheter changes;
allowing for repeat dilation and potentially reducing the number of intrapro-
cedural angiograms required.
m954145 Angioplastyfor Peat-SurgicalRecurrentCosrctationoftheAortain InfantsLeseThanOne
YaarofAga
S. Maheshwari, E. Bruckheimer, J.T. Fahey,W.E. Hellenbrand. Ye/e
University New Haven, CT USA
Balloon angioplasty [BA] for post-surgical recurrent coarctation of the aotta
ICOA]was performed in 20 consecutive infants [12 male, 6 female] less than
1 year of age, between May 1966 and July 1994. Median age at eurge~ was,
7 days [range, 1-35]. Surgical procedures included end-to-end anastomosis
[11], subclavian flap [7] and Norwood [2]. BA was performed at a median age
of 6.0 months [1.6-11] and weight of 6.1 kg [3.1-6.4] and was successful
[peak gradient <20 mmHg] in 19 pts [95%]. Systolic peak pressure gradient
decreased from 45.1 + 22.5 to 6.1 + 9.3 mmHg [p < 0.001]. Mean diameter
of the COA increased from 3.0 + 1.0 to 5.4 + 1.2 mm [p < 0.001]. Mean
CoA-to-descending aorta diameter ratio increased from 0.38+ 0.14 to 0.68
+ 0.15 [p c 0.001], No acute aneurysms or other immediata complications
occurred, Four pts required repeat BA [3 restenosis (gradient 22-60 mmHg),
1 residual COA]at a mean interval of 7,7 mos. Repeat 6A was successful in 3
pts. At median follow-up of 2.8 years [0.5-10] 17 pts were normotensive and
had noclinicel recoarctation [peak gradient <20 mmHg by BP measurement].
Two pts died of causes [sepsis, surgeiy] unrelated to COA or 6A and 1 pt
had a residual gradient of 25 mmHg. One pt had an occluded femoral artery.
There was no aneurysm formation in 13 pts by MRI or repeat angiography.
Recurrent COA is common in infants less than 1 year of age who undergo
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surgioal repair in the neonatal period. BA is safe and effective in relieving
restenosis with a success rate at intermediate follow-up of 95%, in our series,
with 80% of patients requiring only one such procedure.
1954-1461 SinusNodeDY*functi~nF~ll~~ing~~dified
Fontan Operation (Total Cave-Pulmonary
Connection)
A. Hussain, B.1.Bromberg, C.B. Huddleston. Washington UrriversitySc/roo/
of Medicine, St. Louis, Missouri, USA
Background: The modified Fontan operation, or total cavopulmonary con-
nection has been a commonly employed palliative surgery for children with
single ventricle physiology. Preservation of sinus node function may be es-
pecially important following this operation. We evaluated the short-term and
intermediate-term effects of the modified Fonten operation on sinus rhythm
using 24 hour Helter monitoring.
hfethodsand Resu/t: From January 1992 to April 1995,27 patients under
went the modified Fonfan operation. Their mean age at the time of surgery
was 2.9 +0.75 yeara. Hoiter monitors were obtained the day prior to surgery,
the day prior to hospital discharge, and a minimum of 9 montheafter surge~.
The results were comparad to21 patients undergoing secundum ASD repair,
who aleo had pra-operative and pre-discharga Holters. All patients were in
sinus rhythm prior to surgery. Pre-discharge Helter monitors demonstrated
ainus rhythm in all patients following ASD repair. Of those undergoing mod-
ified Fontan repair 77Y0(20/26) were in a ainus or atriai rhythm and 23Y0
‘(6/26) in junctional rhythm post-operatively (p = 0.01). Intermediate-term
Holters obtained in 22 patients 3.2 + 1.2 years (mean + SD) aftera modified
Fontan repair demonstrated that the incidence of junctional rhythm increased
to41% (p c 0.001). Two patients with junctional rhythm developed signs and
symptoms of mcxferateto severe congestive heart failure 4-8 weeks after the
surgery which resolved by re-establishing atrial ventricular synchrony with
permanent atrial pacing. For patients undergoing a modified Fontan repair
there was a significant decrease in average awake heart rate (98 + 10 vs
115 + 13, p < 0.001) in the intermediate-term pest-operative Helter when
compared to the pre-operative study.This was also true for average sleeping
hearl rate (74+ 13 vs 99 + 11,p < 0.0001), maximum heart rate (142+21
vs 158+ 21, p < 0.04) and minimum HR (57 + 14 vs 71 + 13, p < 0.005).
Conclusion: Sinus node dysfunction is a common complication of the
modified Fontan operation and may worsen with time. It frequently results in
chronotropic incompetence and loss of atrioventricular synchrony.
m954147 “Atriovantricular Groove” Tachycardias in Small
Children: Clinical Charactariatics and Treatment
Stretagiea
C.L. Case, K. Avasarala, P.Gillette. Cook Chi/dren’sArrhytf’rrrriaCentec
Fort Worth, Texas, USA
This study examines the clinical characteristics and management options in
a group of 4 small children (3 f, 1 m; ages 1-21 mos at presentation) who had
both complex atrial and ventricular arrhythmias. The substrate responsible
for these arrhythmias most likely involves tumor(s) which traverse the AV
groove. All 4 pts had WPWon their EKG at presentation. Initial tachycerdias
were orthcdromic SVT (2), antidromic SVT (l), and VT (l). Three out of the
4 patients had catastrophic episodea of VT with cardiac arrest and/or death.
Tumors involving the AV groove were identified by imaging in 2 of 4 pts (MRI
and echo). AV groove substrates were confirmed in the other2 pts by EPdata
obtained at catheter ablation procedures. Three of the 4 pts are alive and
well. One child died suddenly at home from VTon amiodarone and fleceinide
6mosfollowingsuccessful surgery forWpkV. Onept wassucceasfully treated
with intensive drug therapy (combination Class 1,II and Ill drugs) for VT after
the resolution of the WPW syndrome. Twopts were successfully treated with
ostheter ablation. One of these pts had WPW ablated, but PVCSemanating
from the “ventricular end” of the substrate persist. The other pt had WPW
and VT originating from the anterior septal region successfully ablated after
pre.%ntingwith oerdiac arrest and 6 months of ineffective in-hpepital medical
treatment of VT. Conclusion: Small children with WPW may have complex,
lethal atrfal and ventricular arrhythmias secondary to tumors traversing the
AV groove. Aggressive therapies maybe needed to control symptoms and
avoid sudden cardiac death.
1954-1481 Th~:ln~OfVaraPami, on Feti,Cardia~
S.K. Sandhu, J.L. Heckman, R.K. Balsars, P.Russo, J.M. Dunn. St.
Christopher’a Hoepital For Children, Philadelphia, PA, USA
Calcium channel blockers may be utilized during pregnancy as a maternal
or fetal antiarrhythmic or tocolytic agent. Since the t-tubule and sarcoplasmlc
reticulum are not fully developed in the fetal heart, it is likely that the negative
inotropic effect of calcium channel blockers witl be axaggeratad in the fetus.
The effect of verapamil on fetal cardiac contractile mechanics was stud-
ied in 5 fetal hearts (135 days gestation) employing an isolated isovolumetric
contracting preparation. The systolic and diastolic volume-pressure relation-
ship was determined before (control) and after the infusion of subclinical and
clinical levels of verapamil.
Verapamil blood levels obtained were sub to Iowtherapeutic in each case
(67-146 Kg/L). The peak left ventricular developed pressure (LVPDP) and
enddiastolic pressure (LVEDP) at a physiologic 5 mm Hg preloed were sig-
nificantly reduced even when verapamil levels were subclinical. The volume-
pressure curve was shifted downward.
Control(mean+ SEM) VeraDamilHa) (mean+ SEM) D-vslue
(mm Hgj (mm’Hg) “
LVEDP 18.4 + 1.2 9.6 + 1.5 n,s
LVPDP 65.6 + 2,4 19.3 * 2.0 <0.05
We conclude that Verapamil exerts a severe negative inotropic effect on
the fetal heart, far greater than expected from the adult literature. Since we
and others have demonstrated placental transfer of verapemil, its use in the
pregnant female is relatively contraindicated. Also, since the neonatal heart
most likely represents a transition between the fetal and mature myocardium,
its use in the pregnant females and neonates should also be questioned.
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-[ Rigl’ttVentri..lar DyafunCtiOnFObving
Succeaaful Reauacitation From Prolongad
Cardiac Arrest
K.B. Kern, R.W. Hilwig, R.A. Berg, K.H. Rhee, A.B. Sanders, C.W. Offo,
G.A. Ewy. The UrriversityofArizona, Tucson,Arizona, USA
Resuscitation following 10 to 15 minutes of untreated ventricular fibrillation
results in a traumatic decrease in left ventricular systolic and diastolic func-
tion. To evaluate the effect of prolonged cardiac arrest and resuscitation on
right ventricular function 28 swine, 16 control animals and 12 which received
Dobutamine (10 @kg/rein) were studiedfor5 hours post-resuscitation. Each
was instrumented with solid state micromanometer-tipped pigtail catheters
to measure right ventricular end-diastolic pressure and perform right ventric-
ular angiography to calculate right ventricular ejection fraction. A 10 to 15
minute period of ventricular fibrillation ”followed by resuscitation was utilized.
There were significant differences over time in both end-diastolic pressure
and ejection fraction in the control group. Table 1 showa the difference at
30 minutes and 2 hours between animals receiving no treatment and thoae
receiving Dobutamine.
Controls Dobutamine “p”
RVEDP (mmHg)
Baseline 5+1 4*1 0.88
30 min. 6+1 4*1 0.004
2 hr. 4*1 4*1 0.64
5 hr. 5+1 3*1 0.23
RVEF (“A)
Baesline 50 i 2 50 z! 2 0.97
30 min. 34 i 2 42+ 4 0.13
2 hr. 40 i 2 49 i 2 0.01
5 hr. 41 +2 47& 4 0.14
l%olonged cardiac arrest followed by successful resuscitation results in
significant right ventricular dysfunction. Dobutamine can significantly improve
this post-resuscitation right ventricular dysfunction.
1955-1681 CompariaOnOf~pinephrina andphany,aphrinein
Resuscitation From Cardiac Arrast Uaing
Salectiva Aortic Parfusion and Oxygenation
N.A. Paradis, C.M. Davison, J. Fuller. Department ofkfedicine, Columbia
University College of physicians and Surgeons, and Emergency Medicine,
St. Luke’e#RooseveltHospital, New York, NY USA
Pumose: To comoare eoineohrine fEPl) and ohenvleohrirte (PHE) as intra-...r--–. ,. .. , \ , , , , \ ,
